Atomic force microscopy of human metaphase chromosomes after differential staining of sister chromatids.
Human metaphase chromosomes, in which 5-bromo-deoxyuridine (BrdU) had been incorporated into the DNA, were treated with the fluorescent plus Giemsa (FPG) method. Use of this method distinctly stained one of the paired sister chromatids with the Giemsa solution due to the difference in content of BrdU in the two chromatids. These chromosomes with their differential staining of sister chromatids were observed by atomic force microscopy (AFM). In the air-dried specimens, one of the paired chromatids that was stained strongly with Giemsa solution was about two times higher than the counterpart that was stained faintly with Giemsa solution. In the critical point dried chromosomes, the height of the Giemsa positive chromatid roughly matched that of the Giemsa negative counterpart. These findings imply that the arrangement of the Giemsa negative chromatid after FPG staining is fragile and easily collapses due to the surface tension of water during air-drying. At higher magnifications, the surface structure differed between Giemsa positive and negative chromatids; the Giemsa positive chromatid (i.e., unifilarly BrdU-incorporated chromatid) was composed of fibrous structures while the Giemsa negative chromatid (i.e., bifilarly BrdU-incorporated chromatid) exhibited a fine granular appearance. These structural changes in the sister chromatids are thought to arise from the ultraviolet irradiation and heating of the chromosomes during FPG staining.